Optimization of nb-4 and hl-60 differentiation for use in opsonophagocytosis assays.
Production of effective vaccine formulations is dependent on the availability of assays for the measurement of protective immune responses. The development and standardization of in vitro human cell-based assays for functional opsonophagocytic antibodies require critical evaluation and optimization of the preparation of cells for the assay. We report evaluation of a number of protocols with two continuous cell lines (NB-4 and HL-60) for the provision of differentiated cells for use in functional assays. Flow cytometric analysis of CD11b antigen expression, as a marker of differentiation, indicated that all-trans-retinoic acid (ATRA) gave improved differentiation (>80% of cells differentiated at 96 h) when compared with dimethylformamide (DMF) (<60% of cells differentiated at 96 h). Morphological changes during differentiation toward a neutrophil-like phenotype were assessed by scanning electron microscopy. HL-60 and NB-4 cells treated with ATRA showed more spreading and flattening than cells treated with DMF, further evidence that they may have achieved a more differentiated phenotype. The number of cell divisions in culture appeared to be critical because cell lines maintained in exponential growth for >40 passages failed to express CD11b antigen or show morphological changes associated with differentiation after exposure to either differentiation-inducing reagent. Late-passage cells also demonstrated increased tolerance to DMF. Our results indicated that ATRA supplemented with vitamin D(3) and granulocyte colony-stimulating factor affords robust, rapid, and reproducible differentiation of both cell types.